PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001-005960 
(43)Date of publication of application : 12.01.2001 



(51)IntCI. 




G06T 5/20 
606T 5/00 
H04M 1/409 




(21)Application number : 


11-175187 


(71)Applicant 


: FUJI PHOTO FILM CO LTD 


(22)Date of filing : 


22.06.1999 


(72)Inventor : 


NAGAO KIMITOSHI 



(54) METHOD AND DEVICE FOR PROCESSING [MAGE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make obtainable an 
image having a picture-like blurred taste free from i - 
unnatural feeling by retaining a blur generated by the 
lens of a photographing camera of a background 
excepting for a main subject as it is while sharpness- , 
emphasizing the main subject 

SOLUTION: Sharpness-emplasized data obtained by 
sharpness-emphasizing processing original picture 
data, and edge intensity data obtained by edge- 
detecting the original picture data are obtained (S100, 
102). Blurred taste retaining an sharpness- 
emphasizing coefficient is obtained to obtain blurred 
taste retaining and sharpness emphasizing 
component, and smooth image data is obtained by 
smoothing processing to be subtracted from 
sharpness emphasizing image data to extract edge 
noise coexisting components (S104 to 1 10). A noise 
area-weighting coefficient is obtained from edge 
intensity data to identify noise components from that 
and edge/noise mixed components to obtain noise- suppressing components (S112 to 116). 
Blurred taste retaining, sharpness- emphasized and noise-suppressed picture data are 
obtained from blurred taste retaining and sharpness emphasizing component and noise 
suppressing components (S118). 
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c: © t v — x^ * & m&mm&T— 

[if5RJH2] ffiffiKttift«#*> +— X**9ffl«flljBcH\ 
«B«W*9'SWPfc 1. Ot^FbV^i^v^fit 

C/JvS < fe !k IJttBflfefcfcSlHWTJttN 0. 0*>?> 

[»*H3] SiiaBlSH-i*fil**>V-X*^5fi«flWtf, 
C ©&#!*&# X^X^iS^*C BS (x,y) h 
U WBi^faME? 8 — **E» OESMbSft&E 
v (OgEv gl) ) h-fSi:^ TIBS (1) T-«lfc> 

^nsif i 2 {cta«©®^s^o 

E v (x,y) (1) 

mmmmm.?-* ^buB^-x^&se&s^t*^ 
$ nfc s/ * - x* * mmwmr-* t wmmmek&iai, 
a«»«Mta-e*»6nfcKH-i*«#&'*-x*^gfiw 

^iSt h 5> »S ftiftff# -V — X*X3SilJEiE^ft » s stt 
*fi& ^> + - X^ ^ ^l^fiK^-S »35 J: > 
bJS 3 ~> — X* ^ ^liiaSgPT- # 5. ft bu f 3 ^> > - x^. 
XSiffliBHIt^-* * 6ffiK¥ilMbffla«-cw feftfelTOK 
^^biffl^-^^iiiffbT, i>^-X^x^$ftfc 
*9»iB«<oi»s?j«»fc» raii<->*-x*x3fiii* 

C©ai»3? • y-f XfiffiER^*HJ«BJ-Cffj«*n&S5l3^ 
>^ • y -i XS^fig^tmilBV >f X^a^gSfilgtgp 

Tj^j&fenfc^-fxiRiM^flafci:*^, y-fxj&3-£ 
^gijb, ^ ^ x^ca«%»s»fet s y ^ x»] 

Z J -f X«J$iJfiE^?R»gq t N 
tJffiRliffe^-^lcWbT, Hul3«(ti*»#i'^-X^ 

^. awissTf » e> n & > + - x^ 

«-SRJ|tfflJT»f»&ftfe>'-f XWfWj3E^ftaEflSbT»J|C-r* 
di:-e®«l©ffH-i*S«»bo-c?i' +— X*^3MIU 
^ 6 1 > -Y Xja^OttfWSftfcMMHffcT*— * 

tj-Bic«**>+-x^xaMii • xwsijjftagut^f 
s ^ mm^mmmo 

[0 0 0 1 ] 

at»s«$boo, ^+-x*^*9fiw-r*BMwaa 

if© ^-fXfig^-ftWlWb, SH-i**«$b 
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[0002] *w&fi : 3. b*u ;rne> ©*£*#*£££ v^*k w» 

•J >#T*ttl;fcri-?><fc-5&7 ; -f ^^;i/B^T*{^ *3r-fX [0 0 0 6] 

i:XU >*fc«fc3*+I&i>'*-X*;*&<b£[a«1-Sfc [^^UPRbA^fct-SBUl] *f5Wtt» ±!36&fei£ 

7>7-fM«7>->^-7'v^^ (USM) CJ;3-> 10 — X^BUBSSTTi: kfctC, £S*^f*T«B:fc^lfc5 

:/**9&W#«#*JfflS*i"rv^3. &©fIiJ^>X££Si*flkbT©f£»*£lgiau ffitt 

[0 0 0 3] b*>U mm<Di' + --7'*XWM<DW1UIBi i:ttf©**§^tSCi:}:<t-3t, jtffi^O^v^ 

t>t>i£i:m©&siiHfe;&MS£>ft-*% s»*i*©aR^»im» 20 sct^ieijtn. 

<0*ailfcfc&oTb*5IHHiM&-3fc. [0 0 0 7] 

[0 0 0 4] £fc, «£*©S/^— r*^9fi«CDB«jttJl [«S£fl?&-r3 fe»©^©] ±ffl 3 fe«> 

xmx'\±, m#sm&&-t£* ±ifibfe<fc-5tc, sst -srafc5 s -*fc^+-x**3fiiMtfHfc 

[0 0 0 5] ^CioOTt^LT^ 1$*B5 7-5 v^*«tt^©«*T?ttBI«OS»*«#-r4«»*« 

0 0 3 1 l^&fg, 11157-50035 4*&«U3«fctf 30 #^*-X*xa6W«Sft:fc«>, ftnHS' + -X*;*9HH 

r^>~>^- XT- W(k<D l4^fX»©r^^^JH BB^7 I -^*e»fiuf3JlIii^-^^M*bT^^-X^ 

h#sli > renfejnasisdttfl^ 1982^7^, xgfigMfc#*ffo&u d©^-v-x^^^^c, iu 

1 7 9~ 1 8 3H (P.G.Powell and B.E.Bayer, "A BB«tti*ffil^ +— X*X9IH«»feS&"r* tfftx 

Method for the Digital Enhancement of Unsharp.Grai y i?ffi$,Xk£teifijz% < s ^til^comMXiti&^'b^ 

ny Photographic Images" .Proceedings of the Inte < & 3 {Stf-Rfc^^-^ — X**&iSfi£#&f^ £©{£# 

rnational Conferenceon Electronic Image Processin BtHS^S'-*'— X^.^^HfiE^'SHUBBMSi^T 1 — £ 

g,Jul.26-28,1982,pp.l79-183){c:|i!^^nfe#-'i7x;i/ 1" 3 c i: £ £ o T> «W-i**«fcSEbo-3S"*— 

+ — XiMafcttSiSi: LT7>->t-777i' (;W 40 [ 0 0 0 8 ] -t©« % ltoffiKfrflsffiM*^* — X**gfiSi 

y^X7^;i/^) Ci4«iaiSftfflv>TV>«. 5p«Mb«ra «*tt* fillBtt^tt^vSMHW^fck l. 0£«gbv^ 

ttnx nifflJg©M^flt{CGaussianS^fflfi*^lt*flb jMEVM****-^ mif3ft¥^ vi?«g^A»e.«lix5t^ 

Tfi^fc¥«HM-6£i:fc:J:oTx ttttSSPfHriMS oT^t/hSOS:!), SttilHfckfcSSttS't-B:, 0. 

T-feS. X^xaftlUaatt, ft-fmxmljfS©!! 0*»&1. 0*^©jtf£l^fifc£SCD#JIF*L<, * 

mmmtm^x, *j&ia*;fr&fflBiii*©#fi©»^ tz. mm$v&&&t'+--7*x®mwRifi* £©ki* 

«t*kji«bT3 5"j>^j!wn?i»*u Sofegmai r^r-^SE, GHHb£ftfcE v (o^e, g 

5*§^eiS4Mt©ifn&i:tK 1. 0W±©«»*JRtT 1) ) TB35S (1) T?«ia*n*©* ! #* 

±B©¥»fb«^fcJtalfrscfcfcA&S/*-7 , **9S* bv^ 

C BS (x,y) =b» + (1-bo ) Ev (x,y) (1) 
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© +• - x* x %m<Dm&*m$i-f %> mtwA^> -v - x 

*xafiWf6*T*&, O. Ogbo gl. 0©S6ffl©fiI 

[0009] ±«B«flwa3i*a5T»oTx itsia 
tfMtU iliJfB*>+-x*x&ilMfc:r-**»e>ci©¥ 

atfbiS&:r-*£a*&LT> ^ + -X*X3IS!;**lfcife 

^MMWD**s>i: N [Biu. < ~>-\>— x^x&ia^ftfcy 
»T> c ©y 4 x«*a*iwR fcisMa^ y s> • y-rxs 

ihtiot IS L^->t- X*X U 

20 

[0 0 10] ^ISWfcfc, Wr-^C-> + -7 

k, BufBJlilj^-^* i e.^^^tH?&fToT^3f^Ji 

.«»s*»ay^x**«»^«j«si:* buSBJSHi^ 
+> -x*x auntt^ftw s s/ * 

-X*x&ifs£#«|?SI5i:, »H3"\r-:r**3IWfl3l 

i:, Hb<**-X*X9i»l$ftfcy>f XJ*#4:jWB£ 
tfixy i; • y XiEffijER^*f^jffi-r v i> • y -f x 
8&jg£ttt&ffi fc, c ©x. y i> • y -f XrlffifiKfl-tttBSB 
T-#J5g$nfemIf3x: * s; • J 4 X«ffiat»i:tfnBy -f X 

y -f XfifcfrfclSiS'J U y -f XWLfr\Z®Mt£$Lth*. 

x* * mm mfrmm&x- m £ n t aw- x* 
x»Hj5li#ft£te urines fcfcfcfc* iiu!3yyx}q] 50 
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U ^fcy^X/^©^;*^^^^-**?* 

aew-i*»»'>-V'-7*x3fiw • y xwwjaaaJkft 

5 - k t f Z> DOftALaSEB^ft^-r S i> O T- 
[0 0 11] 

[0 0 l 2] |§i l tt, #^i8fc^5®&J(!UlgB&ifi# 

X*X3&iSU Sfefcy-f X#PfW©IHfWBa*ffV\ * 
^— ili^^fcB^-rsA^— ili^tH^^x^AOXD «y ^ 

s mmmm.w.<D-mm.m<D7u y?mx&% a m 3 

X%%>* WTCKWTJB:, ^-f y^;i/Bflfei:l/T*5 — 
[0 0 13]Illc^ti5t:> WiWL&ti^XT- 
— 'J K—y-fry 4 if co 7 ;uAB^^cD^^iii 

m ^-wiMtzmfrm-oXT j v*)v\t>m& 

xiimrn. 1 2 k, BlfeA^^e l 2*^©®^-^ I 

btusif-^ i , *f^«-r*6 • ^^iaaaj i 4 
k, mm&T—z i , {c?^b•r^ t^s^jhmwdkb- 
i*§«#b, i/-v-x^x^bv $ e. io xjgs;^ 

W^J1-Sfc«)©iij^«ia%ffibT^ iPIIBHftT*— * 1 1 

y -r xws'Jii^KLaas i 6 k, «{t*«#s/ +-x^x 
»h • y -f xjqiwiBiMyias i e*»6m**nsai*H 

*m*t-siB«di^si 8t, n^ioa^ii 

ifXt) ba9;^-r 3 IBg«!!U!^ 5> y — ^ A* • IS«a5 2 0 
k, fe^^WH?**^ «»i*«#^-y-X*x3Sil 
• y -f XWMOWIWDSieDlSsnfclHfife^-^ 

[0 0 14] ItA^il2li, T^-f iSfJVJj^-m 
I o Sf^fiE bT v ft • H?031ffi 1 4 ^©A* 

H^-^kbTtB^-rsfcac^cTN #7 

y^D) 'J >f 5-7 -f ;i/Ait 
StSb^oTt^ y^^BBfft^— ^ 7 ^A 

x * + ^-^Bs EPffiiJ^-^SIhf X U > if © A 5 - 
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B5*-*S»BL&ffl»»W*, B*.MU *^-h*5*-f 
7. PCA-pfc^C^^M^EU-^FD, Zip* 
£©«E$UB«J««;-*>MCK MDfe£©3fe«$UBB»M*"*> 
CD-ROM, Pho t o-CDfe£©#EfMSM*&*: 

[0015] ft -B^ansan 4tau bbatj^bi 2 
*>*>A*>£fti>A7jB«^-* 1 0 ©6*«ttfH : F" en 
h) ©ssttfcBBwa»B 1 8 fc^-caiEfcWRiS 
n*«t-5fc6aaft*fettft*iE (MflgBSfcttitiEfc 

Btr) SrfToT, #Sgii)!©BB&a#ffi£fiaE-rs&«> 20 

(ommi&T—* 1 1 sMt5*©Tfe?i, ddtfTt) 

nSfflfcbtfiv ft <fW) ^j&^ffllE, 

RtfawiE, (b^s^) bbbie, b*b& 
mm? w * ^ * * u > o£bb • *:©«* ©io-a 

[0016] ^H©uBBB£B&£ft-*-«&i?i$ft 

fc*HBfflaffl4:^5) lea, e • «^jd«s» i 4 t? 

fly*S*ifc»HB5*-* 1 1 fc*»i|II©<»«4:-i-*H:W- 

[ooi7] bbjbtjSib i 8 au ymmm-T—* i a 

efr&ffi^SftsaoaBB^-* 
I a £Br5^T, *9-5*MBfe£©*5--A#BB 

#BB3ft&*5HHBfciaa"rsfc»©t>©'TS si* 

> b BB J ?>Sa*Jj!i;RBB& if©*? -)\- K 3 e- 
[0 0 18] B^SfLS^^-^Aft -BBS* 2 Ofcfc, 

bba^bb i 2fre>Afj£fttz\timm ; 7 : -* 1 0 £ 
e • b?«lsb i 4 43±v*«w©m«iD«*is*S£jfi 
*-*fc»©*BBifl««i 6-eff 5B«©EB«iia©^ 

7 ^ — * £12^; U&V f ©t 1 — * 

A±«£<fcoT!&£-f 3fc#>©*>©T-;&-5„ CCT\ IS 
^^tiS-'^^-i'lt ±j£bfe§H©©Strffl( f >e.n 50 
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[0019] mik*-* 2 2tt % bba^bbi 2*6 

A^ftfcATjBB^-* 1 0 Ci»-3v>TA2iBB*B 
^1-£ £©BiTt-* 2 2 fcffl^T (B*« 

GUDSifCtot) A^lUB^-^Io Kfi-B^ffi 

ssu 1 4 T-©fe • m^mmttw&im® 1 6 ffr-5B 

[0020] *HB«Laa5 1 6 au *»w©»ati:-i"s 
smj^ ±iELfc«taK:, a • mtjobb i 4 -effrjgs 

ftfcJSBB^-* 1 1 fc#»B©1Wfc*4 

mmtimm i sfctHa-rsBMBT*-* i ■ sffrs-r 

tfcffiBf?351 6b, 5pr»fb5Q.Sa5 1 6 c, Bt?i«Bactt 
3»2&«»gf5 1 6 cU .M XB«ffi»lfcB«»g|S 1 6 
e, fftti*B#^ + -r*;*BBB««»«l 6 f , x. 

vv.'j* zm&m&mm& i6g, j * xwm&m. 

fqKHfflBflSl 6 i 4*1-5. 
[0 0 2 1] S/>-^*^BB«!«« 1 6 a(±, ft • B 
^fjOBBl 4T''&t>titimm@Lzr~<!? 1 1 t^fLT, B 

x^iifS^ssgB 1 6 f * j;vx xm&im 
mm® 1 6 gtz&sffisfirc&s. 

[0 0 2 2] S/^-r^^BBaraaSl 6 aT-fTtens 

^©7j«*sfe5* s v cine.vi-rn©*?iST-fe-Q-c*>i 

V^o #J;lf£, Unsharp masking (USM) CtS^fit'lt 
Gaussian USM}&, Gradient inverse weighted mean USM 
Zonal filtering USM Large difference atten 
uation USM$£, Statistical defferencing USM i£ N Re 
laxed USM 8c % 31tRB<]®^PSiS<b?£*3<tI>*Selective im 
age sharpning BB<D«H^Btf*(f S>*U B^C«t* 
^&"C(4v Laplacian vS, Pseude-laplacian( S'fel^T" 

;i/*'J ><7(Spatial filtering) t iS^ST-ii, 7— 
ijoi^ii (Fourier transformation) -Y 
U >^S J ?"^x— <v b^JSl (Wavelet transforma 
tion) $rfflV^fc7-f 'J i s f If^tlS. i 

Jg&*)©T- BB©^y-7**X*MW«-*^i: 

[0 0 2 3] #J£{£, Unsharp masking iCiS^^tt, 
^©.tdtHHB^-^ I i(x,y)A>£>, I 1 (x,y)^¥ 
WbfeSV>(i{S*»U&ilB< I i(x,y)>£§|V\T^tofe 
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9 10 
s.yy3MHJ«*I i(x,y)-< I i(x,y)>t^a£8Ht *x&gMVtI» (x,y) ^5R»S^ffiT-feS. 
TJSCiii&Ii(x ) y)£;tot^3ckt;:j;o'?\ 

Is (x,y) = I,(x,y)+a C I l (x,y)-< I ,(x,y)>D (2) 
££-t% attJ/+-r*^»W©SKftW«S-r*S»TJ >«^T» V 2 Ii(x,y)SIB!I!fc5 ? -*#&§|<£kfc:.fc 
*»K x, yfi, W<fc(fOttBiffi*CDffi«**t-. Lapl ot, ^-X^X&IS-rS^&TN &5£-e«£*l3o 

acian 8sfcJU KBffc^— * I ,(x,y)©-ifc{«# (-5 

Is (x,y) = I,(x,y)-V 2 I,(x,y) (3) 
Laplacian (7 T"?' *>T» iSC «fc 4 5/ — gft« jBV^&ti*. 
© JMfcttfcW k bT tt> TIB© J; -5 & 3 x 3 ©flM&B&j& 

0-10 -1 -1 
-1 5-1 -19 
0-10 -1 -1 -1 
[0 0 2 4] I0i!SE?Jtl±, *iS&c3§ji^>*-X** 
9MS fc» l* fc k & C , W&© x-r^tf g fttfelfctt A*#8 
£feUJBV>. *£T«, ^© A 

G(x,y) = (l/27Tcy 2 )exp[-(x 2 + y 2 )/2cr 2 ] 
cr 2 ttiE&^ffHR©l£* , i>fe&-*v^*-* Ox = 0tC:fc{*Sfil©i£> 

G(x l> 0)/G(0,0)=exp[-x I 2 /2 a 2 ] 
#0. 1~1. 0k^5«t^{3^S5-r5di:K:ioT, 
3 x 3cot>->^— Xv*^©^*— 7"$*3fSco4)© 
k-*-*Cik#-eSS. JC (6) ©ttfcl. OCffiVMitt: 
-TSks Si (4) «Dtt>ACD5r?J/7»>7-f HkSB 
IHbv;*^£f£5c:kA'-t-#S. v^^©s/+— 
^S-T^Cttv £©flMcv**©*S;arfcggJMN5#tt* 



1 -2 1 
-2 5 -2 
1 -2 1 

##SWrCB:3C (5) CwU&J:-3&IE»*MiSi(G»i 
ssian)©ISttHR*ra^fcr>5'-V'-rv;**ftJ8^S 

©A S £?*bV>o 

(5) 



(6) 

20**s$.(5v fei:iS5x5, 7X7, 9X9I?©VX^$ 

fflv^dkcto-c, s/+-:/**^©2»iHiH*8fc* 

©*tl&£3!#ajff6k&£>. 

[0 0 2 5] *fc, V^^©»i:lt^ ±ffi©IE 
*WM*8Uil*«D*fiD, fckABU T83S (7) ©J;-5& 
JiRHR^©-VX * V^ 5 C k A^T- § 3 . 



E(x,y)=exp[-(x 2 + y 2 ) 1/2 /a] 



(7) 



:;T-, aJiS (5) ©a 2 hmWLVl7>i"r—y?7> ©ifiibtt©J&, 

E(x lJ 0)/E(0,0)=exp[-x 1 /a] (8) 
A*0. 1~1. 0kJQ:SJ;5fclMM-*c:kfc.fco^ 30^ 0 .3k bfek §©;£ (7 ) ©*§RBSR©v;*^©R{iI0!| 



3 x 3©T>'>-^ — Xv**©^*— X$£f?Tfl©fc© 
k1-£>-kA*T-g5. 5£ (8) E( Xl ,0)/E(0,0)= A 

0.18 0.30 0.18 
0.30 1.00 0.30 
0.18 0.30 0.18 

-0.12 -0.22 -0.12 
-0.21 2.32 -0.21 
-0.12 -0.21 -0.12 
[0 0 2 6] dCcfc-pfcT^^-zrv^Sffl^Tv 

s (x,y) ^*tf)S^i:AST-§S. *»91fcfflV^ 

[oo27]is> viftmmn&i i6bit & • n^yi 

dC l 4T-f#e»nfcJSiii^7 ; -^ I ,*>&ai»j;awj*ff 
a y v^fi^-^ E v 4(5(ti*«#5Ba«?S«#«i5 1 6 



(9) 



irk, « (10) ©«CftS. 

(1 0) 

40 d^ilF^ -f XSH*S«*&R«#SS 1 6 e C&S. 

[0 0 2 8] 3i y i^ffiStUgfl 1 6 bT-fiv ay S^tfcttl 

afttftSRufcB^-^fciaiiu -e© 

HU RGB©Itf-^S:MSS (Visual density) 
50 5. WTOKWTJHU 3fe*l»«jrtfSiS*t"C^411Iffc5 s 



(7) 
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[0 0 2 9] R, G*£VB©3fc*WWK'C*Sft&lIi 
X r > I o I B &i=aS5Sa (Visual densit 
y) Iv ££&Tf-£>;ri:&;:<fc?K #fe©!|£tt&£©y 'f * 

I v = (rl» +gl„ +bI B ) / (r + g + b) 

r : g : b = 3 : 6 : 1 

r : g : b = 4 : 5 : 1 

r : g : b = 2 : 7 : 1 
©<fc-5&lt©fit£EV^o ZZX', mfr&mottr 
g : b t. bTSfS bV^O©H?£^-r S t> r + g + 
b=10. Ofb&l. Oi:bfcR§£v g©{Bi:bTg 
= 5. 0~7. OO^fflOfK^Jf^bVA., fc£U r = 
10. 0-b-gT-feS. £©J;-5£*«l*fT-3Ci:fc 

[0030] ^^^msi^aJi 6 bx&, ±13^3^20 

NE NE 



*£iiibS<-f 3 0 5£ (1 1) t^Ltio^ R, G43 

(i i) 



(1 2) 

10*tCcfcoTf#e>ftfc*!!SS?gJKIv £fflV>T^y^3£K©ifS 
Htfcffd. x.y^©&ffifci % &SiB5i?x, y£*fbT± 
taiv (x,y) ©iB^-^^&^caiiij^^^'il^b 

tN E xn e Bi^©i2?ij^^i6b*^p >N m&momm 
(®temm£®(DMmmmcTv (x,y) stibs (12) 4 

5 x 5&3U&7 x 7*ijS©*g;*£;3v^ 

©awsbv^ 

[0 0 3 1] 
[IS 1 ] 



-<lv(x,y)>] 2 | 



/2 



(13) 



fc£U ^y&iUKIv (x + k-Ni /2- 1/2, y. 
+ 1-N E /2- 1/2) (±, Ji§^9-i!c£lf-J»-r£N E 
XN E ©BSilE^J©*j!Jgtf&8T*, <Iv (x,y)>&^© it 

NE NE 

<f ' ' ' ~ " 



Amwow-tzmmmmx'. 

[ft 2] 



lv(x,y)>-i f Z lv(x + k-f-i-. y+fl -¥-i-) 04) 



T-*Sc tMIMctv (x,y) £0. 0*5,1. 0 ©|gH©<»£IEM<b 

[0 0 3 2]$^, svsnftttltlHBl 6bl±, Jgft Lfiir»-^Ev d,y) 4*8)5. 
BHSftfli^fcTIBSC (1 5) fcfliv^ ?I!SSigS©*iiPh!r 

Ev (x,y) = 1 — e xp [-cry (x,y) /a B ] (15) 

fc**u a B \zmmmmo v (x, y ) ©fit^i^bt-sfc <$>ct v (x,y) ©M<g«cr T t-tzt, 
®(D&®.x\ E v (x,y)=o. 5tzm*)mizummm. o 

a B =-a T /log. (0. 5) (16) 
T-fc£o ^fio-T ©<ttfi^©J®Bi&© — 7*X<Dm * (1 5) tpg^^nS t©T*^ <> ffeCjS&JBV^Cl i: 
«ttt#-i"*3&«x #fi8tr«vh (2 5 6HMI) ©#■?- 40 0d*.tf, TfBSC (17) © <k-5 &#^>* > 

ffifcTJtt* 1 0~ 1 0 OCttHcOtttfWSlb^. :cy$> S©Hft*ffiV>Tti«tV^ 
^ijK^-^Ev (x,y) £:Sl4&S«*SCi:l/tHU ±I3S;* 

Ev (x,y) =l-exp {- [c7v (x,y) ] 2 /a. 2 } (17) 



fc£U a B 'ttflUPfli&trv (x,y) ©fflftiEa<b1-4fc 
«>©&ftT% E v (x,y)=0. 5 * 



a B 



! =-cr T Vlog. (0 . 



JK^-^Ev (x,y) «tflt|cfiL$*glSt#fii: 1 6d*3 
«fctJWX**«#IWR*»»l 6 e&ZSgi,, 3i 
y^&S^-^Ev (x,y) &5R»£5£ (18) ©«#© 



i«ffv (x,y) ©g8fit£cr T i:"^*:, 

5) (18) 

^y^t&fcliSlfgBl 6bf*)t;:LUT (Look u 
p table ) fc^iWftfcU CLftSffllvC^ v V^&rr- 
*E V (x,y) £f#Tfccfc<, CftlCAoTWMMB** 

50 «cj®»-r5ci:* 1 uS4o 



(8) ftffl2 0 0 1-5 9 6 0 

13 14 

[0 0 3 3] aiy^tftmWJMPl 6bX-frt>tiZ>x.vV *«^»Ui« 1 6 &£5M£o 

^i±i^«tts ±iB^m^f!c^©jPs^n-r> wi^ft [o o 3 5] w-m^mmmu^ 1 6 cxntitizw-mfc 

#«>S#*S*#&So l¥S£1-£t> Zero-crossing tt^fbS^Gasussian JSffiflWSfbiSfc b 

^V^T{i> Marr-Hildreth S-^Gaussian filter S^DO T> K-Nearest neighbor averaging^ Edge and line 

G(Difference of Gaussian) Si^lf £>iXx ZL&ffl&frk: weighte method ^ Contrast-sensitive weights^ 

<J:3;£?£T*te> Laplacian Sfr^Pseude-laplacianC Relaxation method^ Gradient inverse weights sm 

Z ?7"7*/T» fe&mfbtl, — &fl&#K«fc£#$£T- oothing Edge preserving smoothing & Slope fa 

teu H^SitL/T> Prewitt operetar^ Sobel operate 10 cet model smoothing ^ U ^^ 5 P?f > fb^> Maxi 

r jfcckO 5 Roberts operator A*3M;f £tu ^ mum homogeneity smoothing Sigma filter^ Ada 

h^(template) i:bt N 8;£"lR]<E>:^y ptive nonlinear filter^ Genarali zed mean filter 

>C3fflat"S3 x 3 > 71/- r£ffll> ^Robinson ope Median filterffitfJtMf&ftx ^(DffiKD^&h 

rator , Prewitt operator^ <fc V Kirsh operator CJ: bT. E-filter (^SW^fiJajfifR^-f ^) SS^iStft) 

SSWIf?)^ «5trW«tafc«t4*iSi:b"rx Ripp Hf&Point spread function >tJ* U jl— >a > (Co 

le filtering^ J: SJIW^tl, -£©fttu Hueckel nvolution of PSF) aH'fg^;? ^ (Lo-pass filte 

operator, Frei & Chen operator N Triendl operato r) h bT:7 — U >f ij 

r > Kasvand operator, Eberlein operator , Tanimoto >^ (Spatial filtering)S J f 3T > ^ — y (Wa 

operator kri&^^-^Fuzzyset AI^ Hysteresi velet transformation) %Ri^1ty 4 ] ) > j yfeti % W* 

s smoothingffi&ckU* Symmetric hysterisis smoothing 20 \fhti%>o 

S*WWf6^ cft£i^*i£^Tfc£v^ [0 0 3 6] — 0OfcbT> »ffi¥J9fb©;&tt£Kra^-* 

[0034] ¥tftffiii»sf 1 6 c(i, ft • h^sls h> mmi-zmm±fa<Dft%mfrffi®.*m^T¥>XBm* 

35 1 4T?»6ix&WIiI«fe7 ? -^ Ii(x,y) *&*RPHbiO Tf35£ (1 9) CfctMS, 

S^fTV^T^bM^-* I l »6 [»3] 
ftfcWIWfelMfcS 8 -* I l (x,y) ftxyy • y^xsa* 

lL(x ^^J, li ^•) h ***-+^ + fl (19) 

*. w=l. 0i:t5h *l*¥*Si:fc** iOfSCDx'^ 9 x 9SKO)t>©*fflV^*<3D4«*F*b^o 
^hbTJi. TffiCDia«tNxNlBS){OV^^SfflV^S^30 

Wi i Wi 2 Wi 3 Win 

W 2 i W22 W 23 W 2N 

W 3 i W 32 W 33 W 3N 

• • • • (20) 

Wni W n2 W N3 Wnn 

[0 0 3 7]S (2 1) t9x9jffl^CDVX^CD-^J* *fcfirTf^bT^4*^ nf&(DWmX*&^Xt7±fa<Dmtfi 
Tjk-to (2 1) T-tt*<fr©fi6£ 1 . OKHEafbbA 1. OCttSiiCt*. 

0.09 0.15 0.22 0.28 0.30 0.28 0.22 0.15 0.09 

0.15 0.26 0.38 0.47 0.51 0.47 0.38 0.26 0.15 

0.22 0.38 0.55 0.69 0.74 0.69 0.55 0.38 0.22 

0.28 0.47 0.69 0.86 0.93 0.86 0.69 0.47 0.28 

0.30 0.51 0.74 0.93 1.00 0.93 0.74 0.51 0.30 ( 2 1 ) 

0.28 0.47 0.69 0.86 0.93 0.86 0.69 0.47 0.28 

0.22 0.38 0.55 0.69 0.74 0.69 0.55 0.38 0.22 

0.15 0.26 0.38 0.47 0.51 0.47 0.38 0.26 0.15 

0.09 0.15 0.22 0.28 0.30 0.28 0.22 0.15 0.09 

[0038] Z<D <fc -5 ¥»^b«taSB 1 6 c BU JSB0 [0 0 3 9] mfmk&9BMto i BLmn& 1 6 dt'it ^ 

«7 5 -^Ii(x,y) frfeTflMbBMfc^-^I L (x,y)*« vy*UMMH» 1 6 bTW&ft&^SJfcK^-* E v 

»6dfc#tS*J:$Ctt«*;hS. 50 (x,y) «(tflc«#S/^-r*^gfiW«*CBa(x, 
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mm-mi 6 f (cjg?>«fc5£}?t$,£ft3. 

[0 0 4 0] r«;t3*>, lE^bbfc^-y^^JS^-^E 
v (x,y) Sffi^T^^O^^^^T-tt^i'— 7*^^* 
C BS (x,y) = bo + ( 1 -b 0 

zzx, bo mm^mmtD^^-y^^mcDms.^ 
is^^ns. &wiw^>^— x^&ii&g&bo ©fs& 

^ofcto©, Jf*b^«tt**$' + -X**§iW«»b 
o©^ffl(ix 0. 0*60. 8ffe!3, *6C»*b< 
(±0. 0*60. 5©*SH©{re<fc3. 
[0 0 4 1] bVMStt*#*fc»©Klt«« 

■7*7. (stzmmomm) h*&w<D*/+-7*7& 
ifi, — jsn /««&©*>*— x*;***^*?-^ ->y-x* 

-X^x&ig^f&bo ©««:*£<& So £fe> 

&S©Mjo s ;fcSci;##;L fct, SttWAS/ 

+ - X**a&H«Rbo ©I5B *>*&*) ©*§*';& * 
SBWT-fcfc, c©«l**tt^*-X*;*aH«Rbo £0* 



16 



«»C B .(x,y) Tta^ (2 2) £ffiV>T#«>i>o 
) E v (x,y) (2 2) 

[0 0 4 2] »SH-i*«ff «>-V—7*^afiW«ftC 

10 Bs(x,y) £;£«>S5S; (2 2) ©«!?©#& 

«#5Qa^lft?ll»a5 lSdfiCLUT (Look up table) 

[0 0 4 3] Ktfi*«# • **-^*xW««««*» 

1 6 f au &tm&miauMtmnBi 6 dx-m^ntz 

KW-i*fii»i'>— ^ , *^§Mifl»C»«(x,y) a, KHft 
7*-^Ii(x,y) tJ/+-7*XWBH«l 6aiMt& 
nft^lr-^^aMiimk^-* I. (x,y) i:*6. (S 
20 lt«efiH?i'ir-r*^aSII|jl»AI». (x,y)£f#£>«|| 

sstn f#e>ftfc«i*ift&#^*-x*;*38saf£#A i BS 
(x,y)^, &ttvm&Z'+-'7*x&m ■ jjxvmm 

[0 0 4 4] IJim#-> + -n^«^AI B s 
(x,y )©»&«:, T§B^ (2 3) Cfct, i'y-X* 
^SSWnHjW*— * I. (x,y) ]&»&JBEMfc5*— ^hU.y) 
&Mf^X*S6ftS^-\'-X*;*3£iiJj&#K:, «{*i*fil 
*S>*-X*X5i&fi<*»C B s(x,y) *»{tSCfcK:«tt) 

Ibs (x,y)#f# e.tiSo 



A I B s (x,y)=C B s(x,y) 
[0 0 4 5] >^ X*ttK»MK«ffasi 6 e«U 

5>tftm»*w 1 6 b -c'ftt>titziEm.<tztitz=- v 

5=-*E v (x,y) ftl. 0<0«*6«»-j-4Cfc"rf» V 
-fX«l«l»«ftW«, (x,y) &5R»S«»^ffe^T, 

jESfllSnfcaiyygifiC^-^Ev (x,y) ttu 3lvS?« 
^©■»#»W E (x,y) lC^tz%<DX\ 1. 0*6^y 40 
3>9ME5*-*E V (x,y) ^|<^«, -/-fX««*» 
fWRWo (x,y) SftS^fc^SS. 
[0 0 4 6] a:s»3? • y <f XSffifiK^tttBSP 1 6 eBu 
X**3£i8JQJia5 1 6 aT'ff tyntzis*— 7*7 

%mm&T-* i s (x, y ) if><b¥ffifcym® 1 6 ct-i 
tbtitzwrnimte?-* 1 1 (x, y ) &MHb-c> 

• y-fXS^^A I EO (x,y) £f#£}fUfgPT% 
1tx.v9-J<i Xffiffijgg^A I zo(x,y) > XWJ 
fiE^-S^gUl 6hfci*3J;-5fc*|fiES*i4. 

[0 0 4 7] y -< Xai^JfiSc^^gLgP 1 6 htt, i <y s;« 50 



(Is (x,y) -Ix(x,y) ) 



(2 3) 



i 6 e x-m ntz j j xw$m»wkl 

Wo (x,y) ii*. v V • J 4 Xrl£f&frttUiSl5 1 6 gX-ft 
ZMZ^vi? • J -fXrlffim^-A I EO (x,y) i:$:fflV^ 
t\ J4Xmm&± Io ' (x,y) 4»5«[»ffl-C» » 
6ttfe>''fXttHW^AIo ' (x,y) tt. S»t«H»»'> 
• -/ XSPfflMSSP 1 6 itSSfeixSJ: 

[0 0 4 8] y ^ xwj^«»a5 1 6 h-eau W.T© 

[0 0 4 9] >>fXW#M«-AIo ' (x,y) ifeffSt 

tt, y-Yx«»k«^«:3iyya^-*«wyu 

^a^aS^-T-gji-Po — ^ :cy$;j&#ttl!lKW , ©2Ei: 



(10) 
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J; S 4 xmxmm^ixx^^cox, m 

A 1 , *M^tt«'J\fcfc©#&#*e:*&^t>©i:-c£<b 



6eT?»6ftfc>''fXiH«a*«»Wo (x,y) 

v • J4X®&s&mti& l 6 gfff^hfexvy • y 

-f X®S«#A I. a (z,y) £SB*3£fc££oT, at* 

j 4 x««©ifc*©?i5^«*A i » 

(x,y) lZ-i-% 0 

AIo (x,y) =W Q (x,y) xAI EG (x,y) (2 4) 

[0 0 5 0] aflM«"C©tt»**lflibTx >-f ->KbT^£©-e> afl^O^'hSfllVvcy-f XjfcJH:^ 

XjES«-i:*^»3i!yyj«^CDlIfWlMR©»«*ff-3. « 10 ^J&#©#8t£fr? >M Xj&frG„(x,y) 
^©/hS^M^ttifcbT^Xfi&J-Tfx x-vVm.fr <Dfrm\±, T§3©^ (2 5) -Cl6t?^?Ei©LUT 

Go(x,y)=LUT (AIo (x,y)) (2 5) 

fcfcU LUTI4 

LUT (AD) = ADx exp [- (AD) ! /a a 2 ] (26) 
X\ a a 2 {iy^fXCDjSJS^i&cDWttGT I>5gA *»Tf, 



a D 2 =-G T V log. (1/2) 



[0 0 5 1] C y ^ X&ft&m&'gMnfflm.Gi 20 
Bu cty^ • J JXmtm.fr A I EO (x,y) (D*PX. £© 
tefeTF©»K3ESlfci:y -Y Xj&frT-fcS jySSrr&©T-;& 
5£ (2 6) *6SJBC*|iJ;5C, COHtt««S 

ton/of fwic^gi-rs©-c-tt^<^ as^id* 5 ^; 

Go(x,y) = NLG {AI EO (x,y) xWo (x,y) } 

y)£jfc«>S ' £#T-&£. 
[0 0 5 2] y >f Xfifc#ttlMk*TJ«l;fl»^«K 

^iSfr&fiXoTV^tf, *©«g£i&{±$ejgtt©ffi*l© 30 

&mt&mwj;&m<D*%2izfrtt-z%z.z,z£&x-g 

fettle BU ±!3©«fi««i:^fl?J«:^§S©lB5**^ 
£<TStV^X$#£fflftifrsc jgjg 

&mm fctm&<D±% 2 ifim^MMiLttet)^ mm.rn.mx 
&7—?(DmmfrMm (tztm, 8 bit ©h*?-* 
&s>b\ 2 5 6isi!g©ii«<«©iiS!Pg©as^) 40 

[0 0 5 3] y Xj«##»ft¥*©tttt©» 

£\ ^tt^e Wi4iffilfflWK*Sv^©*»e>/h3^*©* 

tf^StS* 5 , Wi/^ttJ3&©&-3A»©ili3&K 
»#oT«*-*«K#*»-*-S. HIJMM&-e£»-*-4« 

^©^il^m* s •5^gv^)Ktt ; e^;^tov^T(i, 2N 
i-5lwT-§So 50 



(2 7) 



So tfcoT, y-f Xj&^fc&fcaiy^J&fl-fcrlA-rS 
^©ia^r4)^^{cM'i>-T5„ d©«fc-5&2N&3i£& 

^Xf!HSEJ&9-&AI EO (x,y) T-Slfc-r^ y-fXja«- 
G„(x,y)B\ ±|BSi (2 4) (2 5) «fc ?K 

(2 8) 

[0 0 5 4] WTC, £©8tt*>;i/fe*HWbf 

o(x,y), t-feto*®ttf:Jl©*M**-€©**, fcSWi 

(x,y) , l-fefc^&ttWftM^&sRttx ^©±T*iKtt© 

ccm^Mbfflatt. tttt^ttft©il9Kt:l9 

t5*©T-$>!5s iS*JVX?-)l>j]*7iZ£'3Xm& 
$tlfcll««©«t-5C, -f XfiR«>4«BI3R*ffi©2SM«J 

v^ 0 d©J©-&, S«©ffilHfl«i*»J:»)t», S 

jKfl©iS*i©^ilis f*i3-6«K®*©«>6af*^$< 

t5di:t<tot^ y 'f Xmfr*mMTZZ£WXg 

[0055] m^^e h;i/©y>f xmfr*>i^<ir2>mw. 

G o(x,y){c?JB^b1-S fetooaffif^^Wiffl^VV^ 



(11) 
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AIo ' (x,y) =R(x,y) xG,(x,y) 



(x,y) 



(2 9) 



38 10 



^OfbCfi|^^^-> (Mfit©-&7G©«i£u 
©75i&§U^U — X FMX^'J-V?) J $>WMtfoWL<D& 

»£lv&^SLR-**->##*l,v^ SLft*>-*SLBu 
IE«SL«U Poisson SIR, r^HjSL«4f*«fe« iK 

©»&£ft*t>&<*bTV^SfcfM3*iTV^S 1/f 
IZ, AIo ' (x,y) =G 0 (x,y)fc-rs©#$?Sb^o 

coo56] y -r xwft<u££4t*ffi 1 6 h-r-«±, Jii±©* 

la (x,y) =Ii(x,y) +aAI BS 

[0058] x^u-infimmm 
n=7 tvTm&Liums^ xti • is^gfs2 o 
&t>AtiLxwtfe-rz>zh-&x§z>/^*-*X', aft 

[0059] &±(D&*>tz*mm!m& 1 6 tmottsti 

£>. #HM0>JT*fci:, >^X«ttS»ffi8ffllffgi:i 

6eh>^ X*Pfflj££*ff ft 1 6 h ft»tt\ J -f XfiE^- 

Io ' (x,y) ft#«>S<fc-5k:#lJ&bT^i>* s , y >f XfP 
l^AIo ' (x,y) ©aaH:±8B*ISfclB6n-r, * 
©ffe©#Scft/BV> 5 £ o bt 
[0 0 6 0] 43SqB0|EltfU!!L%#&ftx #7- 

[0061] sr> itA^gf i 2iz £^>x, mz.it 

^*;i/JX^;i/#;<^CJ;oT&^teft?Sl£U tb 
4 v*tt*apf**JMB bfc 7 ;i/ A^f*> £ x * * j-miz «fc 

io ft, fi- m=&BM& i i^axftmnT-* hit 

[0 0 6 2] HfWDa-'^^-^A* • mfe%62 OX 
it, mbtifcm&T-f I . ftHfej: bTilffe^-* 2 
2±£B5lbfcf?giM££m>S;* s ^ • n?«L9flS 1 

4T-?T5;ii^©$!yi©fc«>©>'i^— & 

(^W) Xtft*tt2E, PitSSfctlE, (0J§3£) w 
IEs ^JKffliE, fg#g&, *&8^X5 y*U>^©BE 

IB • ^©/^ - * ft , #5 s: jfc dt lase-r « . 

[ 0 0 6 3 ] & • HTttaff 1 4 X&, mWBM'i?* 

x, ±fatt*©iffl&aQfJia s fT;b*u ^©ipjk, 
*2 2t:^$*u dnftm^* j e>^-^w— ^iis ^ 



IB 30 



* <t ? K.wwmifift t>ti, m tin. j <t xnmm&b i 

o ' (x,y) HU «tti*ft#S/*— X*X5&« • y-fXUP 
$|J5!LSS8 1 6 i£}££>ft5,> 
[0 0 5 7] S»«c«*^ + -7 , *xaiil • ^ -f XJWfgiJ 
KtagUl 6 iT-{i> ■HMk5*-^Ii(x,y) Wit, T 
ESC (3 0) tfctv Ktti*«#S/-V-X*X&aBfiS 

i 6 f x&t>titzmwn&&$' j r-7 , *x®m 

!&frAI BS (x,y)ftSE«ff»afta«»TJn||tU X 
Io ' (x,y) H:ajffif«jR/?ft»W"C«»bT, JM&fli 

a»i efrectH^fcbTjBawiR^-^i, (x, 
y) fttb*i-5o 



(x,y)-ySAI 0 ' (x,y) (3 0) 

m&(Dm&T-t> i , (i, ^ni^fltasis 1 6 <Dwm®& 

t bT^iu^Lsas i 6 icmztiz* ■ 
[0 0 6 4] ^mmmm^ 1 6 xi±, xftwawmsm 

20 J5m<D-mi:VX, 03C^$nSJ;^7n-ic^ 

ixrcDtssM^^y^mx^ mm&r—fii 

ffigftx, yfCitr-^KWUt, (x,y) fttfJinb 

[0 0 6 5] -r^fc*,, *^i§©ia^s^ft®BSt 

ftfTV> N lll«ftiMK^b•^•S4:ftK:lH*^^'^c^*^^Tv^4 

9fluD^9^ft4ftttu w«©^-v— xsftsa-rsc: 

ft*«T?tt5' + -X*X9fiHftfftorfcK»'ft«#U 

•J|^^i:©>'^ , x^!K^■tov^T^)^ oi ytftiaowo 
ts^ft^vAT. ft^fltty^fliJiafc^-fXflWftdid 
b. tttt&ifOy'-fXfia^ftaiRWfcWM, 

fctctt), a»yi?asTJl±'>-v-X*x3 B mft, SttfiUS 
Tfl±KH-ft«»U y^X^T-tt!ia«*^©>^XfiE 

»*«wih ^ titzmno a v^ij^ft ft s o 

[0 0 6 6] WW^Scr—t? 1 1 (x,y) {±i/-^-X 

$ I, (x,y) ti>io, ^^.{iUnsharp masking {C<t5^ffi 

ciot. s (D vz'fc^xmm&w-Kmm^tvm®. 
© ^> -v - x* ^ ©isi±^ -> -v — x^ ^ senMfc^— 

^Is (x,y) tffM^nS. CICTn X*X5fitl 
©SSfti?ii5-rsSgita{±, ^«>IS;^^^ £>Stf&b 

«fc o £&*a©#?£T-& ^^^iv^-rt^T•fe o T b X v^o 
[0 0 6 7] Wmi&r—* I i (x,y) tWbtx 

■ (x,y) <)»?>iy^tftHJftfToT«3?flt*vS?«*4:* 



40 



50 
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fttt*©««4: SMWJ-r v ^SfiKS*— * Ev 

(x,y) *vyo«aitt» *"*\ aiyytfttH© 

%m-&. I R (x,y) s Io (x,y) , I b (x, 

y) *a (id *irF (12) fc«e-aT«js«ei 

v (x,y) ftfiCDttttVJCiS^-fX^© 
■S»£'J>a.<U lB*tti©a^ffivS?««**HJb» 

< -rat a. as*, 5=-r s> 

io 

[0 0 6 8] ff feixfe^SK Iv (x,y) *»&jS 
(13) j3iV (14) tfct, ^*j£©4f¥<i£ 
ffv (x,y) dftfcsS; (15) C^oTO. 0*5> 

v (x,y) fc«U flllpflll&av (x,y) ©fit* 

T*^U— *JWMM»/t9^— * •Mse«2 0«t»)W 

S^txSo i»';jttf-*E» (x,y) 

turn a (i 5) fcf&jgsn a #>^> 

*>S©H!&&JSV\T&«fcV>. ±I3^^t!clc$iJ 20 

[0 0 6 9] &C N ^rf710 2-C»6nfcxs»S>ii 
«5=-*Ev (x,y) ftjgv^T, S (22) tt^t, (S 

*-r*^ai«ff»CB.(x,y) £»ffi-rs( 

©«*bmwot/<9j«-*a* • nasas 2 o 

s. #*bwstti**#-3;fc«&©, bv^jtis^ 30 

*-r**aWfl«b. ©I6HBU 0. 0*60. 8T- 
»5, ^6(c$?*b<{±0. OA»5>0. 5©$SB©firc 

[0 0 7 0] ifclC. *»6ilfcKB-i*«#S/-V-r*^ 
3MHM&C B .(x,y) £ (23) Cftot, Stti* 

«»J'+-^MWftAI.. (x,y)£St#bT5R» 

5 Ufy7'io6) . cintcioT, mtvaomi*'* 

-r*^gtW«»C B a(x,y) ©ttfc*Sl>T, S^-X* 

&ttffi:$T-«<it#'.h;*v\ £fete0vC5!£W£tti*&#-> 40 

t-n^ll^AI BS (x,y)&f#3„ ^bt, 
AI BS (x,y) ftJUBflfc^-^Ii (x,y) C5bQ*-r£ d i: 

-f> &swiSi<»ttSdt£±oTy^xj£#* s Bi: 

[0 0 7 1] mm&T-* I , (x,y) fcfc, 50 
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X**3S3S Uf?ri 0 0) ^^ytfttH 

102) raise, ^fb^aa^ffb^ (* 

r-v7108) , TflMimfcS 9 — * I l (x,y) 

nmv-fem&vm&r-* cies^* a©**«** 
[0072] nhftr^mimi&r-z 1 l (x, 

y) *Xf9?l 0 0T*f#?>nfc->^ — X^&Hlifft 
7 s -* 1. (x,y) fr^MSIbT, 31*3; • >MX®aa8 

[0 0 7 31 W:, Xr^l 0 2T» 6ft&IE«fl3S 
tltzx-viS&m^—ZEv (x,y) $1. 0©{«*6>»St 
•TSdiiT-, S4XW$AfrWBWo (x,y) 3 

(^r>>71 12). lEMfb Ztltz^V V^m?— f E 
v (x,y) lis x9$;ffittiDl»ilRW, (x,y) 
©T\ 1. 0*»&:c,ys>g6flE5 s — *E V (x,y) %3\<Z 
hT\ *^(*aiyS?*»Tftttf[i>«0fciE<, 

tt«tf ICiS <«:*>' >fX«***««Wo (x,y) &f» 

[0 0 7 4]7f>y7112 TfW&ixfe^ -f X««»<fr 
itWo (x,y) Wrv71 1 0 X-n^tltzx-v V • y 
-f Xig«fiK^AI EO (x,y) h^*»bT, y>fX«?R© 
lt^©i§VA{I^A Io (x,y) SfSy XjEdi«-©«S!l* 
ff^ Ur-;71 1 4) . 

[0 0 7 5] *^*X1 1 4T*# ^.tl^y-f Xt» 

«©Jt*©t«V^^AIo (x,y) imM£.&LU 
T^^-TS (2 5) *J«fcV (2 6) Cict, y^XjE£ 
^•Go(x,y)S:^'gft- So ^bT, > -f XfiK^Go(x,y){c 
SLSSt mvmfr V > / ^ - > * ^ & »{bvx * R 
(x,y) Hm-fX, SC (2 9) i&y-fXjqHSJ^A 

Io ' (x,y) S*»S. 

[0 0 7 6] CftCit), y -f XBJt«-4»«[«©»-&, tt 

JfitBbfey'-1'Xj5K^-Go(x,y), 

^-^A^M^I-^iis ¥m«ia©J(i$nfeiii«ti£ 
v^t)©i:a:^3^ )Sttli(^tfe)ra«K:a.oTV>5©T-^ 

wc»* b < ±% atJiatt^ h ;u©itjs<9) 6 g$ 
TLtzJ ixwamftk io * (x, y ) , -ra;t)*»!i5ittai$ij 



* * 
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[0 0 7 7] MBI^-^I i (x,y) KftbT, 

^rfT"! 0 6^#©e>ftfcKW-i*&#$'-\'— X*X§£ 

■ MdAIi (x,y) CXfBflWafc&lrtllffU 10 
71 1 6ff|f,tlfeyYX»a^AIo ' (x,y) leg 

i 6 ©ao-siM^-* i 2 (x,y)hbT©(Jtti*«#^-v 

-X**3£ii • JJXWWm&T-* I 2 (x,y)ftW£ 
Uf»71 18). gEfgflMR a ?K)SK)5> 

seas 2 o <t bmmztiz* kw-bwmw-*— 

ti5ii:ft<, >^Xj&#ftl&*1-?>cii:#T-i£-5<, 
[0 0 7 8] &:}b\ #H&4aL3gei 6T-fft>tl,S®^ 
iSlS©!^©}!^©/'^;*— #©SigB\ — 

m^-^ 2 2t^^tvfc©si®^©a^*MftA j e.s 

I [0 0 7 9] *»W©HI««Ki5Efao-|UB«lttei±Tf 
! SbZtiK > X*W«*flHR*W Ufs»7"l 12), 30 

y-rxfifc#©!$sij (^f»ri 14) isi^y -fx#PM 
[0080] mztitzmmm&T-* 1 ,(x,y)tk mm. 

■ nt, *^-^KBi^i:*©A7-A*il^* s Bm$n 

[0 0 8 1] UJl±*HIWaa#JSC-3V«T, 0 3tC^-T 

> -f X#iffll©feK>©iBtt*Ul* 09*. KB 3 tf ©Xr s> X 
1 0 8~1 1 6©&V\ 04 IZTnZtlZmfVfcU&i'* 

[0 0 8 2] EI4t^$nS^<>^ttl J f>^^— X** 
{is 0 3^©ttJfo?-3&MS£:±<|5]iri?iJ&!>> fcttS"*- 

£*7 t yX£«isi-©#^ftttbT^5, <stti*«#5!i 50 
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a Ur>v7'12 0) tt, Xr-^lOOffl?)^^ 
-V-X^SiifgiiifkT 1 -* Is (x,y) fr&jglliffcl, t= 
—* (x,y)ft§li^ 7f971 0 4T*ff 

* I 2 (x,y)ftf#T^&. Ztl1Z£-oX, SJtl**fiH?l/ 
^o, «^^*y««©^ + -X**^#TiIIBi:& 

So 

[0 0 8 3] fil±» *»«©194l^£i&:& £U«Kff£ 
©akA* <t tf^SftfTo t * <fc v>©(i t> *> 5 a,t- fe s o 

[0 0 8 4] 

[»9i©»iR] W±> P«fflCgftWbfc«t-5Cs *|g!|t 

©s^-x^xamsfT-sa^ ±st?*s>>t-7 

©U>X£<fcoT£b£f£{*ft|gS8U (SltilbT^© 
nfc©<fc£M£ftf#3cii:#T-&S<, B&fc:^* 
1"SCi:icJ:-oTs t£l*i*ft«?£U fr^mktt¥<D; 

[HI] #SBW©B»i!t3^B©-ilfi60i ft 

[0 2] ^BSojB^s^eo-HJte^i-r-fes im 

[03] ^woMiWaa^iSTft *ts»ti*«*S'+' 
-r*xg«H • ; 4 xwM<omwBmtt<D-mB6ffi& 

[04] *^B8©ii^s*^-efe s immmfis +■ 
[^©Sira] 

1 0 A^-Hffcaas/ayA 
1 2 mmxttmu 
14 a • is^Msiaj 

16a + — ^*^9fi«ffl31« 
16b my f tftttiffflCffi 

i6c ^^bsaaaj 
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i 6 d mmm?>nm&kWLm&& 

i 6 e j 4 xommfrmmn® 

i6f wtmm5/*—7**mmimxkW3L 

i 6 g -j y • j 4 xm&&L5tmmm 

1 6 h j 4 z$ammti-m#& 
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1 6 i Klt«ft«#S'+— r**9Mi • J 4 XttfflH&a 
SB 

1 8 ilii^ffi^^^ 

2 0 Hiffe*Pi^7.*-*Aa • B&tffi 
2 2 Sj1^E-# 
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